INTRODUCTION
We present in this paper a new, elementary, and fairly concise proof of short time existence for the classical motion of a smooth hypersurface evolving according to its mean curvature. In this problem we are given initially a smooth connected hypersurface Fo, which is the boundary of a bounded open set U c R . We then allow Fo to evolve in time into a family of surfaces {Ft}t,o by moving each point on It (t > 0) at a velocity equal to (n -1) times the mean curvature vector at that point. Our intent is to verify that for small times at least, the classical motion as thus envisioned in fact exists and is unique. This assertion was first proved by Gage and Hamilton [4] , based on the the work of Hamilton [5] , and we discuss below the relation of our work to theirs. This is a companion to our paper [3], wherein we defined and then studied a generalized notion of evolution via mean curvature, existing for all times and agreeing with the classical motion, if and so long as the latter exists. This generalized evolution is constructed in [3] by first building an appropriately defined unique weak solution of the PDE In this paper we return again to the idea of a studying a nonlinear PDE, a level set of whose solution evolves via mean curvature. Our idea is first to assume that Fo develops by classical mean curvature motion, at least for times 0 < t < to, and then to derive the PDE verified by d, the signed distance function to the surface at each time. This turns out to be a fully nonlinear, uniformly parabolic equation: see (1.9) below. Next we construct for short times a smooth solution of this equation, subject to nonlinear boundary conditions in an appropriate region, and then finally verify that our solution is in fact the signed distance function to a family of smooth surfaces evolving from Fo by mean curvature motion.
We proceed now to the heuristic derivation of our PDE. Suppose therefore we are given the smooth hypersurface Fo = a U as above, a time to > 0, and a classical evolution {F}to<t<t0 of surfaces developing from In particular (D2v, v) E G in Q.
MOTION OF THE ZERO LEVEL SET BY MEAN CURVATURE
This section we devote to proving that the sets We see therefore that the two evolutions by mean curvature instantly completely "tear apart". The point is that the PDE describing evolution by mean curvature is "uniformly parabolic along the surface" and thus admits infinite propagation speed for disturbances. See [ 
